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TI - Continuous synthesis of polyester, e.g. polyethylene terepthalate - involves polymerizing aromatic 
dicarboxylic acid derivative and ethylene glycol in three reactors, with one of first two reactors having no 
externally powered stirrer 

AB - JP1 1335453 NOVELTY - Aromatic dicarboxylic acid derivative and ethylene glycol are progressively 
polymerized in reactors (3,7,1 1) with one of two reactors having no externally powered stirrer. The reaction 
tim e is 3-8 hours and range of temperature and pressure to be maintained in reactors are 240-295 deg. C, 
1.013 multiply 105 (atmospheric pressure)-3 multiply 105 Pa. ^50-295 deg. 1.013 multiply 105-133 Pa 
and 270-295 deg . C, 200-13.3 Pa respectively. DETAILED DESCRIPTION - An INDEPENDENT CLAIM 
is also included for the polyethylene terephthalate manufacturing equipment which consists of three reactors, 
with one of the first two reactors without an externally powered stirrer. The third reactor has inlets and 
outlets for the liquid under process at two extreme horizontal ends of the lower part of cylindrical reactor and 
an outlet for volatile matter in its upper part. A stirring rotor with a stirring blade (12) or block is provided in 
the third reactor (11) depending on the viscosity of the process liquid with an off-center shaft rotating at a 
speed of 0.5-10 rpm. When adding titanium dioxide for dispersion of ethylene glycol to the pipe between the 
first and second reactors the temperature is maintained at a minimum value of the overall process 
temperature and at a pressure higher than the steam pressure of ethylene glycol. 

- USE - For manufacturing polyester fibers such as polyethylene terephthalate, polybutylene 
terephthalate. polyethylene naphthalate, etc. 

- ADVANTAGE - Since an external power source is not needed for agitation and mixing in the first two 
reactors a shaft sealing device for the stirrer shaft is not needed, thus the number of components and running 
cost of reactor are reduced. Since an off center stirrer shaft is provided to the third reactor, favorable surface 
renewal effect is achieved resulting in advancement of polycondensation reactions, thus increasing the 
degree of polymerization of the polymer product. DESCRIPTION OF DRAWING - The figure shows the 
explanatory drawing of polyethylene terephthalate manufacturing installation. (3,7,1 1) Reactors; (12) 
Stirring blades. 

-(Dwg.1/1) 

PN - JPl 1335453 A 19991207 DW200013 C08G63/78 005pp 

PR -JPl 9980 1 46909 19980528 

PA - (HITA ) HITACHI LTD 

MC - A05-E01A1 A05-E04A A10-D05 

DC -A23 

IC -C08G63/78 

AN -2000-139509 [13] 

TI - PRODUCTION OF POLY(ETHYLENE TERETHALATE) AND MANUFACTURING 
EQUIPMENT 

AB - PROBLEM TO BE SOLVED: To continuously produce high-quality polyester for fibers with 
minimum energy by specifying at least one selected from the first reactor and the second reactor in the 
production of polyester by the reaction of aromatic dicarboxylic acids and glycols via three reactors. 

- SOLUTION: In the first reactor ( the esterification vessel) 3, an aromatic dicarboxylic acid (or its 
derivative) is allowed to react with a glycol to form oligoesters with an average polymerization degree of 3-7 
or polyester. Then, in th e second reactor (the initial polymerization vessel) 7, the esterified product is 
subjected to the polycondensation reaction to form a low polymer with an average polymerization degree of 
20-40 . Finally, in th e third reactor (the final polymerization vessel), the low polymer is further subjected to 
the polycondensation reaction to produce a high polymer with an average polymerization degree of 90-180. 
In this case, at least one selected from the first reactor 3 and the second reactor 7 is unequipped with an 
agitation mechanism driven by an external power source and the polyester is produced continuously. 

PN - JPl 1335453 A 19991207 

PD - 1999-12-07 

ABD - 20000330 

ABV - 200003 

AP - JP 1 9980 1 46909 1 9980528 

PA -HITACHI LTD 

IN - NAKAMOTO HIDEKAZU;HARADA SUSUMU;SASE YASUNARI;SUZUKI MICHIO;ODA 

CHIKAO 

I - C08G63/78 



(19) B*B* m UP) (12) & [13 i^f f t £t $| (A) (ll)ftfFtHBi£Si## 

Wffim 1-335453 

(43)&BBB ¥J«11^(1999)12^7H 

(5i)inta 8 assist f i 

C 0 8 G 63/78 C 0 8 G 63/78 



«3£tt^ H*«<Dgc8 OL (£ 5 H) 



(21)fflIB## 


WS¥10- 146909 


(71)ffiKA 


000005108 










(22) mis B 


¥j«10¥ (1998) 5£28B 










(72)£lMf 










mnjftT^A9=«tt#794»fls flcSt^ 








ttBic»fP3f3^x«rt 






(72)§89m 


Mm 51 








LbPJftTfc v ifc;^JlC&#794##! 








ttBicM^WS£FX«P , i 






(72)5BM# 










0lQ»T&tf* ! PJK£#794#ifi t*j££ 














(74)ftSA 


#g± <wn mm 











(54) ^UX^P-^P^^^-hCDfiifc^feRrXfiiSigiS 



(57) [Whl 

mz^m^immmmts^m-t^^ u x^- ^ y r- ^ 




(2) 



ftffl"?- 1 1-335453 



¥*SS£*9 0*»£ 1 8 0 *T®H£Stf 
&^*Kyxx^£i&a^S£30OE&k£fflvvc 
d?Uxxr^$-S?Jt^SSra^fcv%T. xfe^S l JSC 
»kfS2RJES«> a k k^J2LL«>JS6»«i5* 

IGIlM£fflivcmMi*>tf y wf^MBW-* i k 
[W*3f2 ] 9}*if 1 ffi»0»3 J2J68fc*5Vvt . JSSE 

<ort«tcaas lt Enw*«ffo- * * k 

yn-;l^k£JxJ££tfT. ¥i«£S3#>£>7JilTO 
;* y rfxxf7P£ tzlitfV xXx^SrSJt^-S^ 1 JSC 
K«£«i*Stt£StfT , 0K4 0 

mm&z^t. *pi%n&&9 o*>*> i so 

iSfl^ft* yx*x^&s?i§^sss3Rjea£fc fcjaivc 

^-it-entSMs^AP^ aj □ * w t . *fa<n±.mz 

ftm>ffl*v-?ffwm<nfiimtz® txmmmcotm 

m , £i:m^ximm<7)*vz.A j fr\'$mm-t& z t 
wl t -t h # y xx Tiwmwk-xm* 
[it*JS4] is*jsi. 2, axxfscn^-niMm^ 
,+ry xx-^/KoaaaHJfcfrffifctJ v^-c , acfi-e* «5» 

frtt&l : 1. 0 5-1 : 2. OO«HT08&U JB1 
Rfli»tf>ai»i2 4 0S~2 9 5g, Eat-±*»EA»6 
3X1 0 5 Pa, »2EJBSS(?5iB«li2 5 0K-^2 9 5 
*, EMij&JZfrb 1 3 3 P a, S53JSeS5*>S*ti 
2 7 0JK-2 9 5JS, E^J{42 0 0*^1 3. 3 P a<7) 
EHX'SIs LTflMtfflOstflJ xx -f frZW&t h Zbi 
#©k «*'Ji^f^«l«*i. 



# y xxx^tfOiS^^it^rStcfc v >r . H3JSEM* 

*¥H<7)[lHKiScl5H& 0 . 5 r p m*>£> lOrpmtLt 

a»itfflo.-Kyxxr^SrS83t^-scfc &#®k-ts--i?y 
imxm] man* 2, fcj:uf3*)ivf*ia»fe8?> 

,-Kyxx^;^a«t^-ffitcti^T, SI BOSS. * 
2 , g 3 JSfcfg cO-&ftR|5Sl$ia*< 3 £ 8 B$HItf> 
iarr»6UT«tm^jKUx^f-;P?&«3Sr4i t 

at-*-** y xxf-/i/waBBaai*a. 

[19*117 ] W*3a4iB»W^yxx-r;KO)i^SJt* 
ifefcfctvt, SSlJSEfskl^JSe^liJcOffit^-g? 
•ft^- * y & #tt L x f- u y ^ y a - £ mwz m 

{&&KCK£U rD-feXtfOE^iixf-u-^^'yn-^ 

^yxxx/^^Ti. >i b zmmb-t h# y ixf^ 

y n k SrRJES -ttT , ¥^»^rS 3 7 tlT^ 
it') :/xx7VP££fitfyxX7VU£S8i^&SB 1 RJS5 
». Kfi!^ftarfi«l^§-li:T, ^S^K2 0M4 0 

msM&b zwmt h m 2 rks , wxm^z z^z 
«»iffl«o;«^ji^y x^7 i ^»aw-&*3Rjc»fc 

±ieSlR«HtS2S:]Et50 3^ : 5r< k 
^rV ^JE^T'^^iiS i k Sr^Sk f h # V xx ^ 

[000 1] 

mmimmzm-th to-c** . 

[0002] 

[«3tW)iiW3 fl!*, *'jXfUyfl'7^U-Nf<0 
«»&jRaS4HFO«Bft*ffi k LT(»4k LXrVy 9 
;UB?kx^-py^y a -AS-xxx/Ht^^lCjiS^ 

iii. . zn^xTMkxmiiMmmcomwmz 2 

RJCHlk LfmSx^uy^y =J-;^K?4i-S3ti6t 
^'Jxx f-rt*BtI«rCI4R«ll 4 6 ft 

0 , ztLzri^fcnumtmbznMjintfmii 

3*1. 4^§'JR^^^gl»*f S^W^IKSflf^ay 



(3) 



WgH 3 ? 1 1-335453 



t L*C(i, W095/1 1 2 6 8-^&!8A { &&. 
[00033 

[0004] ttt/msmi, ±Mmm&ffi£®.m u 

[0005] 

is, fis^is, s^a^is^^n-ra-tit u 

[0006] 

II 1 \&*?m<r>X 'Jifl/y^^lz-h <Z£BKK£ 

RjftfrifefcLT, E«xxf/Mfcftfr\ eaFWfc^Wt: 

fflSfvt^S. Htcisvvc ili*: i ;ifl/yfi'7^l/ 
-v<r>m\xhhTPA (Tuy^)um) eg (if 

SBIfWcSSW, feWrawra: fc' offi&nft S an*. 

-f 5 »4»-«Jn§£M fc J: 9 xxx/HkIS §• ttTfcfcS* 

. isKUX^^KOfeffla 
WRBRjatafJMr § £ t * f £ < *a £ irX n 5 . § H> lz Z 
tib<r>diMim[><7>ttfaX'n&X'W%mibix& 

ifi/y/'ja-;p (DEG) (7)^*^>*Sg*/l--#' d f 
•icoJ; :> fc|5]H& a: At" -S. fc*>fc*r t v 

K»4>3h.rv^*<«, &£»i>&<xmMzmznx^ 

fc#yx*7 l A*£llK3»eii»t6ftfct\ cofcab 
fcS^Jt LT«3RSeJSH ( WU.lf h 'J * WHiX 7 x 



im<?>iz\®m.zttix8,m ! £%.zitx^z,. mmt 

<7)7u-£AX'lttiM&<r)%i£ 200K400ppm^ 
JgftJOAfiS 0*»£>2 0 0 p pm^m^h<r>tmt L 

[0007] felboj: o izm&ZtifziWMx^xf-jUt 

<. xxf-/WbRi6« (ssiRiBS) 3<r>*mmzim 

4 tfRK £ OJIWt i 0 OH ft £ 

mn $ . £ <i T-ft t a 4 l v ^®es»<os«xx f a- 
zmo %Km$s<r>-mt Lxmm-s - 2 

4 9 7 6 9 ten5rfaWr«Bj&«a* U \ L^L, 
HJ3V>T C ^aSt^PR^r * t WCfi^r < 7° o-fex±<7) 

^lRjSfllcfcv^-C, EfIfcJ:9±jft*S*li*IK 

cot zemm-^z&j&kwt ixizi&mz 2 4 o**» 

t? 2 s ofletHnffiftfri^i* tu. ^,ffiSP5o^'x{i-?- 

[0008] xxf /WfcRJSlf3 "CTSfJtORCliWBffi* 
L^*&S«S<±Bf«Oxxf /WWfcSJJt L . itIMF 6 (c 

«ko«fiBa^« (»2eb») 7tcttift«n*. Ji^* 
6i:ti%4>i2ii^ii 6ijm.vhK%>miitfhh<. z<r> 

•asjpga 1 6 §r^4 traxf s . i««»<oa9B«6 ^ 

^l=aS(i2 6 0*C*^2 7 0'C) 

■hhm^tz^^w) ?-)v<msm:x±.t<zwcfct 
&.77>h £fc<7)»MommMmzm ^x t> ^^jsis 



(4) 



flfKW 1 1-3 35453 



COk Stf>Rfl3fettfc LTJ2 2 7 0*0*6 2 9 5«YE 
7J(±2 6 6Pa**6l3 3PaT'fi-&J£2O0*64Og 

** TRIGS**. 

[0009] ^attfcMT^LfcWJWfi^aBiitt***** 
■l-tbWWiSrv^. L0*U tt»Mte*»fcisvvniR 

iC&SSfr&JS&k LT«!»P,¥8 - 2 3 3 8 5 5 
«3rSSS0*'Mifc U*. RJEtc J: Offe^-f 4EGU«ffi# 

4 i k tw J: 0 3 y ^fy^-om^-^t * £ k tF*m. 
tic*) . n y r >-f -offlf^S»fi»fC=ir < n*^ 
^tfD««l«ega^!!Wr k'£B'MT'# *B$rSSl3 x b *> 
fg^k'Srl.. *D»tt£fll (»2RJ6») 7TJRJ&Z>RJ6 

«na&iBiLJtj!ia»«asi»«i oct *>im*^m 

(S53RI6S) 1 Hcft&Sft*. «**£IS"C»±<t"& 

RJfcls) k LTSBSrisSak LTUB^BBURtiP. » 
■PP 8-233857 l:l£® «0^S*^®58Sftttg . ?B 
WtaSHfcWftfcftivO**. WlttattftSH 

[OOlOltlT, *JH^IQiW StxfV 
>-^ - 'ja-;L-i:Sli6«x^7^;H§c7)^;PJ:b*U . 7fc 
J: -5 CWBLfc*5 U-WfcS^JIftKk bTHigfif 
7>'f ; &^20 0ppm. £5E#Jk LXhVt+lW 
y^5 0p P m. -fell^Jk LTriSft^^y&3 5 



0 0 p p m&AU £itfiS 0 k g/htftfMUtCjW6 

*2so°c, u*50kp a> m^r&2mm. mmm. 

£tf>JB2R£Btf>RlEittK2 8 8X;, E*2. 4kP 
a, ?§ §?B#iIj 1 B#fa, fi**ii-a^# 3 SxjESS^RJSjiS* 
280'C, E?J0. 13kPa, 90*6 

i. lftta-e*^. £AUz#ij-?-cr>mvmm* 

0. 5 70*60. 6 3 (dl/g). IHI«3 30*6 3 

y7-£B**6I* (») «SE-2 0 0 0£,k9We 
LfclS*. L=7 5. 90*67 7. 5, b=l. 8 30* 
61.21 *f»fc. £ OJSSJlf&foO 5 ffiffiTo-b X X' 

mm itz* i> v-k rawNwrca* . 

[0011] KLh<^ffl«l«CtJV^«llffl^yxf- 

<n k ssHR0>»w=ff v ^jsactrerr * *e*s 

^yr'yf-^^-^-tt, -eix6^ji*S-tl»ie@^fh 
[00 12] 

[»W«»*] aWWBtciJhif . SiifflfiOdfJxxf^ 
^Igw 3 o^RjEts k-rscklciO. 

[HBOffim&fMn 

[Hi] 2(E|6HfltJ:S^Ux^>"f U7^U-hcoa 
[IfrfWJi] 

l-WHWSST 2-«Sftl*5-f^, 3-xx-r;Wk 

rjs«, 4-j»aj*s. 5-»ffl*» 6-aaa«. 7- 
toiuteflL 8-«sa*». 9-*ffl», 1 o-asfc 

t\ II- 12-IBW. 13-iKUv 
14-jSB«fcftiB. 1 5-&*muftX7J>. 1 



(5) 



WBPP 1 1-335453 



[HI] 

H1 




